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LTHOUGH traumatic aneurysms constitute a very small percentage of all intracranial aneurysms, they run an unpredictable course. Catastrophic rupture is the usual late event and results in a high mortality. ~,5 Traumatic aneurysms usually involve the large basal arteries or the middle meningeal arteries, and rarely occur on the peripheral cerebral arteries. In this paper, two unusual cases of traumatic aneurysm of a peripheral cerebral artery are presented. The relevant literature is reviewed and the condition is discussed in terms of etiology, diagnosis, clinical course, treatment, and pathogenesis.
Case Reports

Case 1
This 6-year-old girl was involved in an automobile accident. She was brought to Himeji Central Hospital with an open fracture in her left frontal region. She was drowsy but without any demonstrable neurological deficits on admission. Debridement of the wound was performed. Plain skull films showed a depressed fracture under the wound, and linear fractures in the left frontal and temporal regions. The patient was treated conservatively and recovered uneventfully.
A left common carotid angiogram 25 days after injury demonstrated an aneurysm arising from the cortical branch of the anterior cerebral artery (Fig. 1 ). An osteoplastic craniotomy was performed with removal of bone fragments. The small aneurysm on the lacerated cortex was exposed and resected. The patient made an uneventful recovery. Histological sections revealed a false aneurysm in which the intrinsic arterial wall was disrupted. The sac was composed of fibrous tissue. 
Case 2
This 4-year-old girl was admitted after falling downstairs. She was drowsy, vomiting, and had mild left hemiparesis. Plain skull films showed marked linear fractures in the bitemporoparietal regions. A right common carotid angiogram immediately after admission showed no abnormalities (Fig. 2) . She was treated conservatively. She steadily improved and was discharged 23 days after the injury.
However, 63 days after the head injury, she suffered f r o m sudden onset of severe headache, vomiting, and status epilepticus with loss of consciousness and was readmitted. She was confused and had mild left hemiparesis, papilledema, and retinal bleeding. Immediately after readmission, right c o m m o n carotid angiography was performed, which showed a large aneurysm arising from a branch of the pericallosal artery and a shift of the anterior cerebral artery from right to left (Fig. 3) There is a large aneurysm of a branch of the pericallosal artery, and a midline shift to the contralateral side.
the frontal cortex and along the falx cerebri was evacuated. An aneurysm was buried in the brain parenchyma. The parent artery of the aneurysm was clipped since old and dense adhesions between the aneurysm and adjacent tissue made neck-clipping impossible. A postoperative a n g i o g r a m showed that the aneurysm no longer filled (Fig. 4) . The patient made an uneventful postoperative recovery and was discharged with marked improvement. 
Discussion
Incidence
In 1949, Krauland 2~ reported a case of false aneurysm of the anterior cerebral artery, which is the first description of traumatic aneurysm of peripheral cerebral arteries. Since then, 58 cases have been described in a review of the literature, and we add two more cases to this total ( Table 1) .
The rarity of this aneurysm is manifest. Ferry and Kempe is described only two cases in 2187 patients with penetrating wounds, and Benoit and W o r t z m a n 2 reported two peripheral traumatic aneurysms among over 850 intracranial aneurysms. Locksley 22 did not incriminate trauma directly in the formation of aneurysms in his analysis of subarachnoid hemorrhage and its major causes.
Age distribution for this entity ranges from 6 months ~8 to 73 years, 2 and peripheral traumatic aneurysms are seen more frequently in patients aged under 20 years (39%). There is a greater incidence in males (75%).
Location
Peripheral traumatic aneurysms are seen mainly in the middle cerebral artery distribution (58%) or in the anterior cerebral artery distribution (37%). Aneurysms of the anterior choroidal artery, 9 posterior cerebral artery, 5 and superior cerebellar artery TM have also been reported, but the incidence is low. 
Initial Head Trauma and Associated Lesions
There are three types of initial head trauma to cerebral arteries. The most frequent causes of peripheral traumatic aneurysms are closed head trauma (62%) and penetrating wounds (27%). In addition, traumatic aneurysms may occur after surgical procedures (11%) such as removal of hematoma na~ or tumor, 1'a~,38 or temporary clipping of the artery? ~ In general, traumatic aneurysms are associated with other evidence of severe brain injury (94%) such as skull fractures, subdural, epidural, or intracerebral hematoma, or cerebral laceration. Loss of consciousness is frequently seen in patients with traumatic aneurysm following closed head trauma (91%).
Pathogenesis
Direct injury of the arterial wall usually results from penetrating wounds by bone fragments, a variety of missiles, or weapons.
In these penetrating wounds, the aneurysm is apt to occur in the immediate vicinity of the damaged brain.
In serious closed head trauma, the damage to the arterial wall results from mass movement of the brain at the moment of impact. Smith and Bardenheier 8e described a traumatic pericallosal aneurysm traumatized by the edge of the falx. This mechanism is postulated in our second case. Burton, et al., 5 suggested that the damage to the posterior cerebral artery by the free edge of the tentorium resulted in aneurysmal formation. Similarly, damage to the wall of the middle cerebral artery by the sphenoidal edge was believed to be the cause of subsequent aneurysmal dilatation. 15 On the other hand, lateral closed head trauma causes rents of surface arteries and subdural hematoma. 1~ Drake 1~ stated that these rents might occur at points where surface arteries were adherent to the dura or where they supply small dural branches.
Diagnosis
Naturally, the history of serious head injury before detection of the aneurysm is essential in diagnosis. Angiographically, false aneurysms are usually filled late in the arterial phase, are less opaque, and empty more slowly than berry aneurysms? 9'2~,a~ If initial angiography after head trauma is normal and the subsequent appearance of aneurysm is recognized, it may be said that the initial trauma is implicated in the etiology of the aneurysm.
Traumatic aneurysms often arise from sites other than arterial bifurcations (97%), the typical site for non-traumatic aneurysms. Stehbens, 37 in a review of 252 cases of aneurysms found at autopsy, was unable to find any simple aneurysm arising from sites other than arterial bifurcations.
Clinical Course and Treatment
Traumatic cerebral aneurysms run an unpredictable course. Late catastrophic rupture was seen in 27 cases of all 60 patients (45%). Burton, et al.) reviewing the literature on peripheral traumatic aneurysms, reported a mortality of 54%. However, the mortality of ruptured aneurysms has dropped to 32% in our review of the literature, and it is 20% in cases treated surgically. It would seem that an early diagnosis and surgical treatment are beneficial, xl,28 although several cases have been reported with spontaneous disappearance of aneurysms) ,4,sl,s9
The time interval between the traumatic episode and the rupture of the aneurysm varied from 5 days 1 to 10 years) The average interval is 21 days, omitting one case of 10 years.
Pathological Findings
Description of the pathological findings of peripheral traumatic aneurysm is given in 23 cases. Only four cases 24,27,29,32 can be considered true aneurysms and the remaining 19 cases are false aneurysms.
Traumatic aneurysms are formed by incomplete or complete damage of the arterial wall. Incomplete rupture of the arterial wall may result in subsequent dilatation of the arterial lumen, namely true aneurysm, which constitutes a very small percentage. White, et al., 4~ showed in experimental animals that the damage of the internal elastic lamina and the S. Asari, et al.
tunica media can be produced by trauma and result in aneurysmal formation. On the other hand, false aneurysm is the result of complete laceration of the arterial wall and aneurysmal formation from cavitation and organization of the surrounding hematoma. In our Case 1, the aneurysmal wall consisted of fibrous tissue without any intrinsic arterial wall. 
Addendum
